_, Shell Offshore Inc.
| f 3601 C Street, Suite 1334

Anchorage, AK 99503

March 26, 2007

Daniel L. Meyer

Office of Air, Waste and Toxics
U.S. EPA, Region 10

1200 Sixth Avenue, OAQ-107
Seattle, WA 98101

Re: Shell Kulluk and Frontier Discoverer - Addendum to Pre-Construction Permit
Applications - Beaufort Sea OCS Exploration Drilling Program

Dear Mr. Meyer:

Enclosed is an addendum for the two Shell Offshore Inc. minor OCS source air permit
applications, submitted December 29, 2006, and supplemented in a February 7, 2007
letter to you. This addendum addresses severa clarifications and revisions to the
applications, al of which have already been submitted informally to EPA over the past
two months.

Please fed free to contact me (907-770-3700), Gene Pavia (907-339-5482) or Rodger
Steen (303-988-2960) regarding any additional detail. We appreciate your attention to
and expeditious processing of these applications.

Sincerely yours,

Shell Offshore Inc.
Jr//—;»/ Uil

Susan Childs
Regulatory Coordinator, Alaska

Enclosures:

CC: Susan Childs, Shell
Keith Craik, Shell
Bill Walker, ADEC, DAQ
Gene Pavia, AESRTS
Rodger Steen, Air Sciences Inc.
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1. Introduction

This addendum provides updates to the applications submitted December 29, 2006 by
Shell Offshore Inc. (SOI) for the Shell Kulluk and Frontier Discoverer drilling units.
These updates are categorized as:

Revised list of source units,

Inclusion of particulate matter emission controls for some engines,

Decreased maximum SO2 content of the diesel fuel consumed by the small
engines on the drill vessels,

Establishment of the ambient boundary at the edge of the drill vessels,

Revised demonstration of synthetic minor status to include load-based emission
estimation.

Owner Requested Limit of a minimum 500 meter s distance between any two drill
sitesin any one year.

2. Revised list of source units (engines, heaters, and incinerators)

In the process of upgrading the Kulluk and Frontier Discoverer for 2007 operations, there
are changes in some of the source units. The revised lists of source unitsto be permitted
for the two drilling vessels are provided in Tables 1 and 2.



Table 1 — Kulluk drilling unit emission units ©

Ulgt Unit Description M ake/M odel Rating

K-1 | Electrical Generator Engine EMD / unknown 2,816 | hp

K-2 | Electrica Generator Engine EMD / unknown 2,816 | hp

K-3 | Electrical Generator Engine EMD / unknown 2,816 | hp

K-4 | Emergency Generator Unknown 920 | hp

K-5 | Air Compressor Engine leased / Tier 2 or 3 500 | hp

K-6 | Air Compressor Engine leased / Tier 2 or 3 500 | hp

K-7 | Air Compressor Engine leased / Tier 2 or 3 500 | hp

K-8 | Deck Crane Engine Mercedes/ OM404 293 | kW

K-9 | Deck Crane Engine Mercedes/ OM404 293 | kW
K-10 | Deck Crane Engine Mercedes/ OM404 293 | kW
K-11 | Thrustmaster Engine Caterpillar / 3516 B 2,000 | hp
K-12 | Thrustmaster Engine Caterpillar / 3516 B 2,000 | hp
K-13 | HPP Engine Unknown <600 | hp
K-14 | HPP Engine Unknown <600 | hp
K-15 | Heat Boiler Unknown 2.4 | mBtuhr
K-16 | Heat Boiler Unknown 2.4 | mBtuhr
K-17 | Hot Water Heat Unknown 0.54 | mBtu/hr
K-18 | Hot Water Heat Unknown 0.54 | mBtu/hr
K-19 | Incinerator TeamTec / GS500C 125 | kg/hr

4 All are diesel fueled.




Table 2 — Frontier Discoverer drilling unit emission units @

Unit 1D Unit Description Make/M odel Rating
1 Electrical Generator Engine Caterpillar / D399 976 kW
2 Electrical Generator Engine Caterpillar / D399 976 kW
3 Electrical Generator Engine Caterpillar / D399 976 kW
4 Electrical Generator Engine Caterpillar / D399 976 kW
5 Electrical Generator Engine Caterpillar / D399 976 kW
6 Electrical Generator Engine Caterpillar / D399 976 kW
7® | Propulsion Engine Mitsubishi / BUECE5 5375 |KW
8 Emergency Generator Caterpillar / 3304 90 |kW
9 Air Compressor Engine leased / Tier 2 or 3 500 (hp
10 | Air Compressor Engine leased / Tier 2 or 3 500 (hp
11 | Air Compressor Engine leased / Tier 2 or 3 500 (hp
12 | HPP Engine Unknown + 250 |hp
13 HPP Engine Unknown + 250 |hp
14 Port Crane Engine Caterpillar / D343 365 |hp
15 | Starboard Crane Engine Caterpillar / D343 365 |hp
16 | Cementing Unit Engine Detroit / 8V-71N 335 |hp
17 | Cementing Unit Engine Detroit / 8V-71N 335 |hp
18 Logging Winch Engine Detroit / 4-71N 128 |hp
19 Logging Genset Engine John Deere/ 4024TF270 36 KW
20 Heat Boiler Clayton / 200 Boiler HP 7.97 |mmBtwhr
21 Heat Boiler Clayton/ 200 Boiler HP 7.97 |mmBtwhr
22 | Incinerator TeamTec / GS500C 125 |kg/hr

@ All are fueled with diesal fuel oil.

® The propulsion engine (not used when stationary), therefore not subject to emissions

limits.




3. Inclusion of particulate matter emission controls for some
engines.

SOI commits to meet the particulate matter (PM) emission limit of 0.05 grains per dry
standard cubic foot for al of itsdrilling vessel (Kulluk and Frontier Discoverer) diesel
fuelled source units. The heaters and boilers meet this standard by design as do the diesel
engines greater than 600 hp. The engines under 600 hp that are older than Tier 3, require
theuse of particulate matter filtersin conjunction with low-sulfur (500 ppm) diesel fuel
in order to meet this standard. Demonstration of compliance with this standard is
provided in Appendix A.

4. Establishment of the Ambient Boundary at the edge of the Kulluk

Through the use of a more redlistic impact estimation model (1SC Prime instead of
SCREENS3), impactsfrom the drill vessels and surrounding vessel sources indicate that
ambient standards will be met at the drill vessel hulls. It isunnecessary to use any safety
exclusion zone boundary as the ambient air boundary. The more current impact

modeling by 1SC Prime is described in the attached reports, provided in Appendix B.
The reports describe how the model was run and impact results. Appendix B includes a
supplementary analysis of the maximum impact as a function of load on the drilling
generators.

5. Revised demonstration of synthetic minor status to include load-
based emission estimation

The Drill vessels are to be permitted as synthetic minor sources and emissions of al the
criteria pollutants on a per-drill-site basis will remain below 250 tons per year.
Emissions from the drill vessel and associated vessels, including primarily two ice
breakers are included in the calculation. Since the primary source units are diesel engines
and the fuel will have sulfur content of 0.19 percent or less, it isthe NOx emissions that
will be the largest for this source, and by limiting the NOx emissions, al other emissions
will remain well below 250 tpy. This demonstration is provided in Appendix B, page B-
1 of the December 29, 2006 applications. So, tracking of emissionsis limited to the
NOx emissions and all source units (except the incinerators) will be tracked by aPEMS
system based on fuel consumption or engine load. A constant emission from each
incinerator isincluded, based on incinerator operation at capacity.

There will be three classes of source units for this NOx emission tracking system, the

units with an assumed constant emission factor (EF) with load, the units with varying
emission factors as afunction of load (EF{load]), and the incinerators with constant
emissions. For the large sources (ice breaker propulsion and drill vessel drilling engines)
each engine type is to be stack tested and the measured emission factors are used for
estimation of NOx emissions. If SOI chooses to monitor engine load (Kw), the emissions
will be determined by an emission factor as afunction of load (Ib NOx per Kw-hr). If

SOI chooses to not monitor load, the emission factors are the maximum measured over



the normal engine operating range. The maximum EF (Ib NOx per gallon fuel) is used
with fuel consumption (gallons) to estimate NOx emissions.

For the small sources, an emission factor (Ib NOx per gal fuel) is assumed equal to either
the manufacturer’s or EPA’s estimate (AP42) and emissions are estimated based on this
factor and the fuel consumed. The small sources, including the incinerators, account for
less than 10 % of the source emissions. In thisway, SOI ensures that the estimated NOx
emissions will be equal to or higher than actual NOx emissions. SOI also commitsto
remaining below 245 tons per year, which is 5 tons per year below the major source
threshold, thereby allowing for an additional uncertainty in aggregated measurements of

2 percent.

For stack testing purposes, there are to be three tests per engine type and they areto be at
the low, middle, and high end of the normal operating ranges for the type of engine. For
propulsion engines, the normal range is 35% to 80%. For the drilling generatorsit is 50
to 100 %. The propulsion ranges are estimates, developed from the ice breaker operators
(and Corbett and Koehler, 2003, Updated Emission From Ocean Shipping, JGR, Vol 108,
No. D20, Table 7). Thedrill generator range is estimated by the drillers.

6. Owner Requested Limit of a minimum 500 meters distance
between any two drill sites in any one year

In the interest of ensuring that each drill site (the associated activities) remainsas a
separate and distinct source from other SOI drill sitesin the same year, SOI agrees to
maintaining aminimum 500 meter distance between well sitesin any oneyear. The
conditions related to separate source determination are provided by the January 12, 2007
Wehrum Memo (“ Source Determinations for Oil and Gas Industries’). The anaytica
approach to maintaining separate source status in this memo is related to the degree of
source operational dependence and proximity. There will be no operational dependence
between drill sites so al drill sites meet this criterion for separation of sources.
Regarding proximity, that guidance memo (pages 4 and 5) states:

After identifying the individual surface site, the permitting authority should consider

aggregating pollutant-emitting activities at multiple surface sites, when the surface sites are
under common control and located in close proximity to each other. A reviewing authority can
consider two surface sites to be in close proximity if they are physically adjacent, or if they are
separated by no more than a short distance (e.g. across a highway, separated by a city block or
some similar distance). 16

Footnote 16, In making major stationary source determinations for this industry, some southern
States apply a rule that generally results in separating pollutant-emitting activities located outside a
1/4 mile radius .

SOI commits to a minimum spacing of 500 meters between sitesin any one year, which
is greater than the suggested quarter mile radius. Furthermore, from an impact anaysis
perspective, this distance is sufficient even under the worst combinations of source
locations and winds to avoid impact aggregation.



Appendix A

Demonstration of Compliance with Alaska Fuel-Burning Source
Particulate Matter Standard



A PROJECT TITLE: BY:
A Air Sciences Inc. Kulluk D. Young
e ) PROJECT NO: PAGE 1 OF 2
AIR SCIEMCES INC. 180-15 SHEET 1
CALCULATIONS SUBJECT: DATE:
PM Emissions & Standard 3/26/2007

Kulluk drilling rig

Emissions units subject to the fuel burning PM standard

Emission Unit Unit's Unit's capacity  Total Unit's PM PMA Add-on  Meet
Description Manufacturer (hourly) sources Emissions (Ref.) Standard PM Filter Standard

Genset engine EMD 2,816 hp 3 0.27 g/hp-hr (1) 0.37 g/hp-hr No Yes
Emergency genset unknown 920 hp 1 0.0697 Ib/mmBtu (2)  0.1153 Ib/mmBtu No Yes
Air compressor engine leased 500 hp 3 0.20 g/kW-hr (3) 0.49 g/kW-hr No Yes
HPP engine unknown <600 hp 2 0.00066 Ib/hp-hr (4) 0.00081 Ib/hp-hr Yes Yes
Deck crane engine Mercedes 293 kW 3 0.00066 Ib/hp-hr (4) 0.00081 Ib/hp-hr Yes Yes
Thrustmaster engine Caterpillar 2,000 Hp 2 0.0697 Ib/mmBtu (2)  0.1153 Ib/mmBtu No Yes
Heat boiler unknown 2.4 mmBtu 2 0.0236 Ib/mmBtu (5) 0.08 Ib/mmBtu No Yes
Hot water heater unknown 0.54 mmBtu 2 0.0236 Ib/mmBtu (5) 0.08 Ib/mmBtu No Yes

References for unit's PM emissions
(1) Vendor data for CBOI injectors.

(2) AP42 Table 3.4-2, 10/96, engines greater than 600 hp.
(3) Tier 2 or 3, CFR § 89.112 (a).

(4) AP42 Sec 3.3 10/96 (0.0022 Ib/hp-hr) and an add-on particulate matter filter for diesel fueled engines:
At least 70% PM control efficiency with diesel fuel sulfur content less than 500 ppm.
California Air Resources Board, PM Level 3 verified technology listing last updated 2/21/2007.

(http://www.arb.ca.gov/diesel/verdev/vt/cvt.htm)
(5) AP42 Thl 1.3-1 9/98.

A Calculations of the PM Standard are on the next page.




A PROJECT TITLE: BY:
s W Air Sciences Inc. Kulluk D. Young
AR 2 PROJECT NO: PAGE 2 OF 2
AIR SCIEMCES INC. 180-15 SHEET 1
CALCULATIONS SUBJECT: DATE:
PM Emissions & Standard 3/25/2007

PM Standard
0.05 grain/dscf  Particulate matter, per cubic foot of exhaust gas corrected to standard conditions and

averaged over three hours. [18 AAC 50.055(b)(1)]

Standard conditions means dry gas at 68° F and an absolute pressure of 760 millimeters

of mercury. [18 AAC 50.990(102)1
18 AAC 50.220. Enforceable test methods. (b) Unless otherwise specified by an

applicable requirement or test method, an air pollutant emission test must be performed
(1) at a point or points that characterize the actual discharge into the ambient air; and
(2) at the maximum rated burning or operating capacity of the emission unit or another
rate determined by the department to characterize the actual discharge into the ambient
air.

Measured at stack O, concentration.
Fd = 9,190 dscf/mmBtu, at 0% O,
Fd, oil fuel, from Table 19-2, Method 19, appendix A-7 to 40 CFR Part 60.
Fd = Volume of dry effluent gas per unit of content, dscf/10° Btu.
Determined at standard conditions: 20 °C (68 °F) and 760 mm Hg (29.92 in Hg)

Conversion Factors:
7000 grains/pound 453.6 g/lb 1.341 hp/kW
7,000 btu/hp-hr Assumed heat input (AP42 for small engines)

PM standard at stack O, for a IC engine
9 % O,, typical stack O, concentration for an ICE

0.05 gr 9,190 dscf 20.9 | 11b = 0.1153 Ib/mmBtu
dscf mmBtu | 20.9-9| 7000 grains

0.1153 Ib 7,000 Btu 4536 g = 0.37 g/hp-hr
1,000,000 Btu hp-hr Ib

0.1153 Ib 7,000 Btu 453.6 g 1.341 hp = 0.49 g/kW-hr
1,000,000 Btu hp-hr Ib] kw

0.1153 |b 7,000 Btu = 0.00081 Ib/hp-hr
1,000,000 Btu hp-hr

PM standard at stack O, for a Boiler

3 % O,, typical stack O, concentration for a boiler.

0.05 gr

9,190 dscf

20.9 | 1

Ib

dscf

mmBtu | 20.9- 3 |

7000

grains

0.08 Ib/mmBtu




PROJECT TITLE: BY:
A . _
. Air Sciences Inc. Discoverer D. Young
A PROJECT NO: PAGE 1 OF 2
AIR SCIEMCES INC. 180-15 SHEET 1
CALCULATIONS SUBJECT: DATE:
PM Emissions & Standard 3/25/2007

Frontier Discoverer drilling ship

Emissions units subject to the fuel burning PM standard

Emission Unit Unit's Unit's capacity  Total Unit's PM PMA Add-on  Meet
Description Manufacturer (hourly) sources Emissions (Ref.) Standard PM Filter Standard

Genset engine Caterpillar 976 kW 6 0.26 g/kW-hr (1) 0.49 g/kW-hr No Yes
Emergency genset Caterpillar 90 kW 1 0.00066 Ib/hp-hr (2) 0.00081 Ib/hp-hr Yes Yes
Air Compressor engine  leased 500 hp 3 0.20 g/kW-hr (3) 0.49 g/kW-hr No Yes
HPP engine unknown 250 hp 2 0.00066 Ib/hp-hr (2) 0.00081 Ib/hp-hr Yes Yes
Deck Crane engine Caterpillar 365 hp 2 0.00066 Ib/hp-hr (2) 0.00081 Ib/hp-hr Yes Yes
Cementing unit engine Detroit 335 hp 2 0.00066 Ib/hp-hr (2) 0.00081 Ib/hp-hr Yes Yes
Logging winch engine Detroit 128 hp 1 0.00066 Ib/hp-hr (2) 0.00081 Ib/hp-hr Yes Yes
Logging genset engine John Deere 36 kW 1 0.18 g/kW-hr (4) 0.49 g/kW-hr Yes Yes
Heat Boiler unknown 7.97 mmBtu 2 0.0236 Ib/mmBtu (5) 0.08 Ib/mmBtu No Yes

References for unit's PM emissions

(1) Manufacturer's data for D399 SCAC, 1200 rpm at 100% load:
251.2 g PM| Max.load = 0.26 g/kW-hr
hr | 976.1 kw

(2) AP42 Sec 3.3 10/96 (0.0022 Ib/hp-hr) and an add-on particulate matter filter for diesel fueled engines:
At least 70% PM control efficiency with diesel fuel sulfur content less than 500 ppm.
California Air Resources Board, PM Level 3 verified technology listing last updated 2/21/2007.
(http://www.arb.ca.gov/diesel/verdev/vt/cvt.htm)

(3) Tier 2 or 3, CFR § 89.112 (a).

(4) Tier 2 CFR § 89.112 (a), (0.60 g/kW-hr) and an add-on particulate matter filter for diesel fueled engines:
At least 70% PM control efficiency with diesel fuel sulfur content less than 500 ppm.
California Air Resources Board, PM Level 3 verified technology listing last updated 2/21/2007.
(http://www.arb.ca.gov/diesel/verdev/vt/cvt.htm)

(5) AP42 Tbl 1.3-1 9/98.

" Calculations of the PM Standard are on the next page.




